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7KH'HSDUWPHQWRI'HIHQVH'R'PDQDJHVSURJUDPVRIV\VWHPVIURPFRQFHSW WKURXJKGHYHORSPHQW WRSURGXFWLRQZLWK-RLQW
&DSDELOLW\$UHDV-&$V-&$VDUHDVWDQGDUGL]HGJURXSLQJRIFDSDELOLWLHVWKDWHQDEOH'R'GHFLVLRQPDNHUVWRDOORFDWHUHVRXUFHV
EDVHGRQDSURJUDPVFRQWULEXWLRQ WR MRLQWRSHUDWLRQV $GGLWLRQDOO\ WKH'R'KDVHVWDEOLVKHG8QLYHUVDO -RLQW7DVNV 8-7V WR
VHUYHDV D FRPPRQ ODQJXDJH IRU GHVFULELQJ IXQFWLRQVD V\VWHPSHUIRUPV DFURVV WKH IRXU VHUYLFHV 6LPLODU WR -&$V D V\VWHP
SHUIRUPVRQHRUPRUH8-7VLQVXSSRUWRIWKHMRLQWZDUILJKW$OWKRXJK-&$VDQG8-7VDUHZHOOGHVFULEHGDQGXQGHUVWRRGE\WKH
MRLQW FRPPXQLW\ZLWKLQ WKH'R' WKH'R' ODFNV DPHWKRG IRU YLVXDOL]LQJ WKH OLQNVEHWZHHQSURJUDP -&$V DQG8-7VDW WKH
HQWHUSULVH OHYHO  (QWHUSULVH $UFKLWHFWLQJ LV DQ DSSURDFK IRU DQDO\]LQJ DQ HQWHUSULVH OHYHO V\VWHP DQG GHYHORSLQJ FDQGLGDWH
DUFKLWHFWXUHVIRUWKHHQWHUSULVHWRGHOLYHUYDOXH(QWHUSULVH$UFKLWHFWXUHWRROVVSHFLILFDOO\WKH;0DWUL[SURYLGHVDQRSSRUWXQLW\
IRUWKH'R'WRYLVXDOL]HWKHVHOLQNVWRHQVXUHDOLJQPHQWRISURJUDPVWR-&$VDQG8-7V$GGLWLRQDOO\WKH;0DWUL[HQDEOHV'R'
GHFLVLRQPDNHUVWRXQGHUVWDQGSRWHQWLDOJDSVRUXQQHFHVVDU\UHGXQGDQFLHVDWWKHHQWHUSULVHOHYHO*LYHQWKHFXUUHQWILVFDOUHDOLW\
LQWKH'R'DQDO\VWVPXVWSURYLGHOHDGHUVZLWKGDWDEDVHGUHFRPPHQGDWLRQVRQV\VWHPVWRHQVXUHWKDWWKH'R'LVEHLQJHIILFLHQW
ZLWKWKHLUOLPLWHGUHVRXUFHV7KLVPRGLILFDWLRQRIWKH;0DWUL[HQDEOHVWKHYLVXDOL]DWLRQRIHVVHQWLDOOLQNVEHWZHHQSURJUDPVWKH
IRUPRIWKHHQWHUSULVHDQGWKH-&$VDQG8-7VWKHIXQFWLRQRIWKHHQWHUSULVH,WSURYLGHV'R'OHDGHUVKLSZLWKDWRROWRYLVXDOL]H
WKHLPSDFWVRIUHVRXUFLQJGHFLVLRQVDQGSRWHQWLDOO\PDNHEHWWHULQYHVWPHQWVLQSURJUDPVWRVXSSRUWWKHMRLQWZDUILJKWHU
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,QWURGXFWLRQ
7KH 'HSDUWPHQW RI 'HIHQVH 'R' PDQDJHV SURJUDPV RI V\VWHPV IURP FRQFHSW WKURXJK GHYHORSPHQW WR
SURGXFWLRQZLWK-RLQW&DSDELOLW\$UHDV-&$V -&$VDUHDVWDQGDUGL]HGJURXSLQJRIFDSDELOLWLHVWKDWHQDEOH'R'
GHFLVLRQPDNHUV WRDOORFDWH UHVRXUFHVEDVHGRQDSURJUDPVFRQWULEXWLRQ WR MRLQWRSHUDWLRQV &XUUHQWO\QLQH-&$V
VSDQ WKH UDQJH IURP)RUFH$SSOLFDWLRQ WUDGLWLRQDOZDU ILJKWLQJ WDVNV WR&RUSRUDWH0DQDJHPHQWDQG6XSSRUW WKH
EXVLQHVV VLGH RI WKH 'R'  $V SDUW RI WKH -RLQW &DSDELOLW\ ,QWHJUDWLRQ DQG 'HYHORSPHQW 6\VWHP -&,'6 HYHU\
V\VWHP WKH 'R' DFTXLUHV PXVW VXSSRUW RQH RU PRUH RI WKHVH -&$V LQ RUGHU IRU 'R' OHDGHUVKLS WR GHHP WKHP
QHFHVVDU\ WR DOORFDWH UHVRXUFHV WRZDUGV $GGLWLRQDOO\ WKH'R' KDV HVWDEOLVKHG8QLYHUVDO -RLQW 7DVNV 8-7V WR
VHUYHDVDFRPPRQODQJXDJHIRUGHVFULELQJIXQFWLRQVDV\VWHPSHUIRUPVDFURVVWKHIRXUVHUYLFHV6LPLODUWR-&$VD
V\VWHPSHUIRUPVRQHRUPRUH8-7VLQVXSSRUWRIWKHMRLQWZDUILJKW$OWKRXJK-&$VDQG8-7VDUHZHOOGHVFULEHG
DQGXQGHUVWRRGE\WKHMRLQWFRPPXQLW\ZLWKLQWKH'R'WKH'R'ODFNVDPHWKRGIRUYLVXDOL]LQJWKHOLQNVEHWZHHQ
SURJUDP-&$VDQG8-7VDWWKHHQWHUSULVHOHYHO
(QWHUSULVH$UFKLWHFWXUH WRROVVSHFLILFDOO\ WKH;0DWUL[SURYLGHVDQRSSRUWXQLW\IRU WKH'R'WRYLVXDOL]HWKHVH
OLQNVWRHQVXUHDOLJQPHQWRISURJUDPVWR-&$VDQG8-7V$GGLWLRQDOO\WKH;0DWUL[HQDEOHV'R'GHFLVLRQPDNHUV
WR XQGHUVWDQG SRWHQWLDO JDSV RU XQQHFHVVDU\ UHGXQGDQFLHV DW WKH HQWHUSULVH OHYHO  (QWHUSULVH $UFKLWHFWLQJ LV DQ
DSSURDFKIRUDQDO\]LQJDQHQWHUSULVHOHYHOV\VWHPDQGGHYHORSLQJFDQGLGDWHDUFKLWHFWXUHVIRUWKHHQWHUSULVHWRGHOLYHU
YDOXH  7KH ;0DWUL[ LV D WRRO WKDW HQDEOHV HQWHUSULVH DUFKLWHFWV WR GHWHUPLQH WKH DOLJQPHQW RI DQ HQWHUSULVH¶V
REMHFWLYHVPHWULFVSURFHVVHVDQGVWDNHKROGHUYDOXHV7KLVWRROFDSWXUHVWKHVWUHQJWKRIWKHOLQNVEHWZHHQHDFKRI
WKHVHYDULDEOHVDQGSURYLGHVDYLVXDOWRROIRUGHFLVLRQPDNHUVWRXQGHUVWDQGWKHDOLJQPHQWRIWKHHQWHUSULVH
,QWKLVPRGLILFDWLRQRIWKH;0DWUL[WKHWRROHQDEOHV'R'OHDGHUVWRYLVXDOL]HWKHDOLJQPHQWRIWKHLUSURJUDPVWR
-&$VDQG8-7V$GGLWLRQDOO\LWLQIRUPVUHVRXUFLQJGHFLVLRQVPDGHE\'R'OHDGHUVKLSE\GHSLFWLQJWKHHIIHFWVRI
FXWWLQJDSURJUDPRQ-&$V8-7VDQGRWKHUSURJUDPV,WFDSWXUHVWKHOLQNVEHWZHHQWKHSURJUDPVRIV\VWHPVDQG
WKH-&$VLQRQHTXDGUDQWRIWKHPDWUL[DQGWKHOLQNVEHWZHHQWKHSURJUDPVDQGWKH8-7VLQWKHERWWRPOHIWTXDGUDQW
7KHERWWRPULJKWTXDGUDQWRIWKHPDWUL[LVVLPLODUWRDGHVLJQVWUXFWXUHPDWUL[LQWKDWLWFDSWXUHVWKHGHSHQGHQFLHV
EHWZHHQ SURJUDPV  )LQDOO\ LW FDSWXUHV GRFXPHQWHG OLQNV EHWZHHQ -&$V DQG8-7V WKDW 'R' OHDGHUV FDQ XVH WR
HQVXUHDSURJUDPVXSSRUWVD-&$EDVHGRQLWVDFWXDOIXQFWLRQ*LYHQWKHFXUUHQWILVFDOUHDOLW\LQWKH'R'DQDO\VWV
PXVWSURYLGH OHDGHUVZLWKGDWDEDVHG UHFRPPHQGDWLRQVRQV\VWHPV WRHQVXUH WKDW WKH'R' LVEHLQJHIILFLHQWZLWK
WKHLU OLPLWHG UHVRXUFHV  7KLV PRGLILFDWLRQ RI WKH ;0DWUL[ HQDEOHV WKH YLVXDOL]DWLRQ RI HVVHQWLDO OLQNV EHWZHHQ
SURJUDPV WKH IRUP RI WKH HQWHUSULVH DQG WKH -&$V DQG 8-7V WKH IXQFWLRQ RI WKH HQWHUSULVH  ,W SURYLGHV 'R'
OHDGHUVKLSZLWKD WRRO WRYLVXDOL]H WKH LPSDFWVRI UHVRXUFLQJGHFLVLRQVDQGSRWHQWLDOO\PDNHEHWWHU LQYHVWPHQWV LQ
SURJUDPVWRVXSSRUWWKHMRLQWZDUILJKWHU
/LWHUDWXUH5HYLHZ
7KLVVHFWLRQSURYLGHVDVXPPDU\RIWKHOLWHUDWXUHUHODWHGWRWKH-RLQW&DSDELOLW\$UHDVDVZHOODVDUHYLHZRIWKH
OLWHUDWXUHIRUHQWHUSULVHDUFKLWHFWXUH7KHUHYLHZGHVFULEHVWKHKLVWRU\EHKLQGWKH-&$VDGHWDLOHGGHVFULSWLRQRIWKH
DUHDV DQG WKH OLQNDJH WR WKH -&,'6 SURFHVV  $GGLWLRQDOO\ WKH UHYLHZ GHVFULEHV WKH WKHRU\ EHKLQG HQWHUSULVH
DUFKLWHFWXUHDQGGHWDLOV WKHXVHRI WKH;PDWUL[DV D WRRO IRUYLVXDOL]LQJDQGFRPPXQLFDWLQJ WKHDOLJQPHQWRI WKH
HQWHUSULVH
2.1. Joint Capability Areas 
7KH-RLQW'HIHQVH&DSDELOLW\6WXG\ILUVWSUHVHQWHGWKHFRQFHSWRI-RLQW&DSDELOLW\$UHDVDVLWSURSRVHGWKH
'R'WUDQVLWLRQIURPDUHTXLUHPHQWVEDVHGDFTXLVLWLRQSURFHVVWRDFDSDELOLW\EDVHGDSSURDFK7KHVWXG\IRXQGWKDW
SURJUDPVIRFXVHGWRRQDUURZO\RQDVLQJOHUHTXLUHPHQWIRUDVLQJOHVFHQDULRDQGWKDWWKURXJKRXWWKHSURFHVVVFRSH
FUHHS LQFUHDVHG WKH FRVW DQG VFKHGXOHRI DSURJUDP WR DQXQDFFHSWDEOH OHYHO 7RSUHYHQW WKLV DQG WR IRFXVPRUH
EURDGO\RQ FDSDELOLWLHV WKDW FRXOGEH DSSOLHG WR D UDQJHRIPLOLWDU\RSHUDWLRQV WKHGHSDUWPHQW FKDQJHG IURP WRD
FDSDELOLW\ EDVHG SURFHVV WR DFTXLUH QHZ SURJUDPV $ VXEVHTXHQW VWXG\ LQ  GHILQHG WKH LQLWLDO VHW RI -&$V
ZKLFKLQFOXGHGLQLWLDO7LHU-&$VDQGRYHUDKXQGUHGSURSRVHG7LHUFDSDELOLWLHV-RLQW&DSDELOLW\DUHDVDUH
ORJLFDO JURXSLQJV RI 'R' FDSDELOLWLHV WKDW DUH XVHG IRU FDSDELOLW\ DQDO\VLV VWUDWHJ\ GHYHORSPHQW LQYHVWPHQW
 James R. Enos /  Procedia Computer Science  28 ( 2014 )  87 – 94 89
GHFLVLRQPDNLQJFDSDELOLW\SRUWIROLRPDQDJHPHQWDQGFDSDELOLWLHVEDVHGIRUFHGHYHORSPHQW 7KH'R'GHILQHVD
FDSDELOLW\DV³7KHDELOLW\WRDFKLHYHDGHVLUHGHIIHFWXQGHUVSHFLILHGVWDQGDUGVDQGFRQGLWLRQVWKURXJKDFRPELQDWLRQ
RI PHDQV DQG ZD\V DFURVV GRFWULQH RUJDQL]DWLRQ WUDLQLQJ PDWHULHO OHDGHUVKLS DQG HGXFDWLRQ SHUVRQQHO DQG
IDFLOLWLHV'270/3)WRSHUIRUPDVHWRIWDVNVWRH[HFXWHDVSHFLILHGFRXUVHRIDFWLRQ´%HWZHHQDQG
WKH'R'UHILQHGWKH-&$VDQGUHGXFHGWKH7LHU-&$VWRWKHQLQHFXUUHQW-&$VDQGEURNHWKHPGRZQWRWKH7LHU
OHYHO  &XUUHQWO\ WKH QLQH -&$V LQFOXGH )RUFH 6XSSRUW %DWWOHVSDFH $ZDUHQHVV )RUFH $SSOLFDWLRQ /RJLVWLFV
&RPPDQGDQG&RQWURO1HW&HQWULF3URWHFWLRQ%XLOGLQJ3DUWQHUVKLSVDQG&RUSRUDWH0DQDJHPHQWDQG6XSSRUW
 7KH -&$V SURYLGH D VLJQLILFDQW FRQWULEXWLRQ WR WKH -&,'6 SURFHVV DV WKH\ FDWHJRUL]H FDSDELOLWLHV LQWR
GHILQHG DUHDV DQG VXSSRUW GHFLVLRQ PDNLQJ DQG UHVRXUFH DOORFDWLRQ  7KH -&,'6 SURFHVV H[LVWV WR VXSSRUW WKH
&KDLUPDQRI WKH -RLQW&KLHIV RI6WDII LQ LGHQWLI\LQJ YDOLGDWLQJ DQG DSSURYLQJ FDSDELOLW\ UHTXLUHPHQWV DFURVV WKH
-RLQW )RUFH  7KH PHWKRGRORJ\ DQG ;PDWUL[ WKLV SDSHU SUHVHQWV VXSSRUWV WKLV UHVSRQVLELOLW\ E\ SURYLGLQJ D
YLVXDOL]DWLRQ WRRO WR FDSWXUH KRZ SURJUDPV SURYLGH WKH GHSDUWPHQW ZLWK WKH FDSDELOLWLHV QHFHVVDU\ WR H[HFXWH
RSHUDWLRQV  $GGLWLRQDOO\ WKH WRRO FRXOG SRWHQWLDO DVVLVW LQ LGHQWLI\LQJ FDSDELOLW\ JDSV WKDW H[LVW  7KH 'R' KDV
HVWDEOLVKHG)XQFWLRQDO&DSDELOLW\%RDUGV)&%V WKDWDUHDOLJQHGZLWK WKHGLIIHUHQWFDSDELOLW\DUHDV 2QHRI WKHLU
IXQFWLRQVLVWRLGHQWLI\FDSDELOLW\JDSVWKURXJKWKHXVHRIFDSDELOLW\EDVHVDVVHVVPHQWV+RZHYHUWKH\ODFNDWRRO
YLVXDOL]H WKHLUHQWLUHSRUWIROLR WR LGHQWLI\JDSVRU UHGXQGDQFLHVDW WKHSRUWIROLR OHYHO 7KLV LVZKHUH WKH;0DWUL[
SUHVHQWVDQRSSRUWXQLW\WRGHWHUPLQHWKHDOLJQPHQWRIWKHSURJUDPVWRWKHHVWDEOLVKHG-&$VIRUWKH'R'
2.2. Enterprise Architecture 
(QWHUSULVH$UFKLWHFWXUHLVDQHPHUJLQJILHOGWKDWDSSOLHVKROLVWLFWKLQNLQJWRWKHGHVLJQRIHQWHUSULVHVDVV\VWHPV
1LJKWLQJDOH DQG 5KRGHV LQLWLDOO\ GHVFULEHG (QWHUSULVH $UFKLWHFWXUH DV ³D QHZ VWUDWHJLF DSSURDFK ZKLFK WDNHV D
V\VWHPV SHUVSHFWLYH YLHZLQJ WKH HQWLUH HQWHUSULVH DV D KROLVWLF V\VWHP HQFRPSDVVLQJ PXOWLSOH YLHZV VXFK DV
RUJDQL]DWLRQ YLHZ SURFHVV YLHZ NQRZOHGJH YLHZ DQG HQDEOLQJ LQIRUPDWLRQ WHFKQRORJ\ YLHZ LQ DQ LQWHJUDWHG
IUDPHZRUN´  ,Q WKLVZRUN WKH\ YLHZ HQWHUSULVHV DV FRPSOH[ LQWHJUDWHG V\VWHPV WKDW DUH LQVHSDUDEOH IURP WKHLU
HQYLURQPHQW %HFDXVH RI WKHVH LQWHUGHSHQGHQFLHV DQ DUFKLWHFW PXVW YLHZ HQWHUSULVH V\VWHPV KROLVWLFDOO\ DQG
RSWLPL]HDWWKHV\VWHPOHYHOQRWLQDWUDGLWLRQDOVLORPDQQHU7RRSWLPL]HWKHHQWLUHV\VWHPDKROLVWLFYLHZRIWKH
HQWHUSULVH WKURXJKVHYHUDO OHQVHV LVUHTXLUHG2YHU WKHODVWVHYHUDO\HDUV1LJKWLQJDOHDQG5KRGHVKDYHUHILQHGWKH
YLHZV WR LQFOXGH VWUDWHJ\ SROLF\H[WHUQDO IDFWRUV RUJDQL]DWLRQ SURFHVV NQRZOHGJH LQIRUPDWLRQ SURGXFW DQG
VHUYLFHV
$Q HVVHQWLDO HOHPHQW RI XQGHUVWDQGLQJ WKH HQWHUSULVH DUFKLWHFWXUH UHIHUHQFH IUDPHZRUN LV VSHFLI\LQJ KRZ WKH
IUDPHZRUNGHILQHVHDFK WHUP 1LJKWLQJDOHDQG5KRGHVKDYH UHILQHG WKHLUGHILQLWLRQRI(QWHUSULVH$UFKLWHFWXUHDV
³DSSO\LQJ KROLVWLF WKLQNLQJ WR FRQFHSWXDOO\ GHVLJQ HYDOXDWH DQG VHOHFW D SUHIHUUHG VWUXFWXUH IRU D IXWXUH VWDWH
HQWHUSULVH WR UHDOL]H LWV YDOXH SURSRVLWLRQ DQG GHVLUHG EHKDYLRUV´  ,Q DGGLWLRQ WR XQGHUVWDQGLQJ WKH GHILQLWLRQRI
(QWHUSULVH$UFKLWHFWXUHRQHPXVWXQGHUVWDQGWKHWHUPV³HQWHUSULVH´DQG³DUFKLWHFWXUH´
$QHQWHUSULVHLV³RQHRUPRUHSHUVRQVRURUJDQL]DWLRQVWKDWKDYHUHODWHGDFWLYLWLHVXQLILHGRSHUDWLRQRUFRPPRQ
FRQWURO DQGDFRPPRQEXVLQHVVSXUSRVH´  5RXVHSURSRVHG WKLQNLQJRIDQHQWHUSULVHDVD V\VWHPRU V\VWHPRI
V\VWHPVDQGGHILQHGDQHQWHUSULVHDV³DJRDOGLUHFWHGRUJDQL]DWLRQRIUHVRXUFHV²KXPDQLQIRUPDWLRQILQDQFLDODQG
SK\VLFDO²DQGDFWLYLWLHVXVXDOO\RIVLJQLILFDQWRSHUDWLRQDOVFRSHFRPSOLFDWLRQULVNDQGGXUDWLRQ´+HJRHVRQWR
VWDWH WKDWJHQHUDOO\HQWHUSULVH VKDUH WKH VDPHJRDOVRIJURZWKYDOXH IRFXV FKDQJH IXWXUHNQRZOHGJH DQG WLPH
$GGLWLRQDOO\KHSURSRVHVWKDWPRGHOVDQGVFLHQWLILFWRROVFDQHYDOXDWHWKHSHUIRUPDQFHRIDQHQWHUSULVHV¶DVLVDQG
WREH VWDWHV1LJKWLQJDOH DQG5KRGHV GHILQH DQ HQWHUSULVH DV ³FRPSOH[ KLJKO\ LQWHJUDWHG V\VWHPV FRPSULVHG RI
SURFHVVHV RUJDQL]DWLRQV LQIRUPDWLRQ DQG VXSSRUWLQJ WHFKQRORJLHV ZLWK PXOWLIDFHWHG LQWHUGHSHQGHQFLHV DQG
LQWHUUHODWLRQVKLSV DFURVV WKHLU ERXQGDULHV´  $OWKRXJK WKHVH DUH DOO YHU\ EURDG GHILQLWLRQV RI HQWHUSULVHV WKH\
SURYLGHDFRPPRQIUDPHRIUHIHUHQFHIRUZKDWLVPHDQWE\³HQWHUSULVH´
0DLHUDQG5HFKWLQGHVFULEHD V\VWHP¶VDUFKLWHFWXUHDVDGHVFULSWLRQRI³ZKDWHYHUDVSHFWVRISK\VLFDO VWUXFWXUH
EHKDYLRUFRVWKXPDQRUJDQL]DWLRQRURWKHUHOHPHQWVDUHQHHGHGWRFODULI\WKHFOLHQW¶VSULRULWLHV´,QWKHLUYLHZDQ
DUFKLWHFW LVDQDJHQWRI WKHFOLHQWZKRZRUNVZLWK WKHFOLHQWDQG WKHEXLOGHURQSUREOHPDQGVROXWLRQGHILQLWLRQ WR
JHQHUDWH V\VWHPUHTXLUHPHQWV $OVRDUFKLWHFWXUH LVPRUHDQDUW WKDQDKDUGVFLHQFHDV WKHDUFKLWHFWPXVW UHO\RQ
H[SHULHQFH DQG KHXULVWLFV LQ DGGLWLRQ WR VFLHQFH DQG VWDQGDUGV WR  GHYHORS VROXWLRQV WKDW DGGUHVV QRQDQDO\WLF
LPPHDVXUDEOHRUOHVVXQGHUVWRRGSUREOHPV(QWHUSULVH$UFKLWHFWLQJILWVLQWRWKLVFDWHJRU\RIDUFKLWHFWLQJLQZKLFK
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WKH DUFKLWHFW LV GHDOLQJZLWK FRPSOH[ VRPHWLPHV YHU\ DPELJXRXV SUREOHPVZKHUH WKHXVHRI WUDGLWLRQDO DQDO\WLF
WRROVPD\ QRW EH DSSURSULDWH  6WDQGDUGV DQG IUDPHZRUNV IRU DUFKLWHFWXUH VXFK DV WKH =DFKPDQ )UDPHZRUN RU
'HSDUWPHQWRI'HIHQVH$UFKLWHFWXUH)UDPHZRUN'R'$)DOOKDYHWKHLUDSSOLFDWLRQVKRZHYHU WKHVHIUDPHZRUNV
DUH VHSDUDWH IURP WKH UHIHUHQFH IUDPHZRUN(QWHUSULVH$UFKLWHFWXUH XVHG LQ WKLV WKHVLV WR DQDO\]H HQWHUSULVH OHYHO
V\VWHPV $GGLWLRQDOO\ (QWHUSULVH $UFKLWHFWXUH GLIIHUV IURP HQWHUSULVH HQJLQHHULQJ LQ WKDW LQ DUFKLWHFWXUH WKH
DUFKLWHFW DQDO\]HV DQGGHVLJQV WKH HQWHUSULVH IRUYDOXHGHOLYHU\:KHUHDV LQ HQJLQHHULQJ WKH HQJLQHHULQJ V\VWHPV
GULYH WKHVWUXFWXUHDQGIXQFWLRQRI WKHRUJDQL]DWLRQDQG WKHHQWHUSULVHFXOWXUHDQGVWUXFWXUHFDQ LPSDFW WKHV\VWHP
GHVLJQ



















)LJ;0DWUL[

7KH(QWHUSULVH6WUDWHJLF$QDO\VLVDQG7UDQVLWLRQ(6$7*XLGHSURYLGHVDPHWKRGWRGHWHUPLQHWKHDOLJQPHQWRI
DQHQWHUSULVH¶VREMHFWLYHVPHWULFVSURFHVVHV DQG VWDNHKROGHUYDOXHV )LJXUHSUHVHQWV WKH;0DWUL[ D WRRO WR
YLVXDOL]H WKH DOLJQPHQW RI WKHVH DVSHFWV RI WKH HQWHUSULVH E\ DVVLJQLQJ D VWURQJ RU ZHDN DOLJQPHQW EHWZHHQ WKH
GLIIHUHQW DVSHFWV RI WKH HQWHUSULVH 7KH XSSHU OHIW TXDGUDQW RI WKH ;0DWUL[ VKRZV LI WKH PHWULFV DUH DFFXUDWHO\
HYDOXDWLQJ WKH SHUIRUPDQFH RI WKH HQWHUSULVH LQ UHODWLRQVKLS WR WKH VWUDWHJLF REMHFWLYHV 7KH ORZHU ULJKW TXDGUDQW
HYDOXDWHV WKH DELOLW\ RI WKH HQWHUSULVH¶VPHWULFV WR DFFXUDWHO\PHDVXUH WKH NH\SURFHVVHV7KHXSSHU OHIW TXDGUDQW
VKRZVKRZZHOOWKHHQWHUSULVHKDVDOLJQHGWKHLUVWUDWHJLFREMHFWLYHVZLWKWKHVWDNHKROGHUYDOXHV)LQDOO\WKHORZHU
OHIWTXDGUDQWHYDOXDWHVWKHDOLJQPHQWRIWKHHQWHUSULVHSURFHVVHVZLWKWKHVWDNHKROGHUYDOXH
0HWKRGRORJ\
7KHIRFXVRIWKLVSDSHULVPRGLI\LQJWKH;PDWUL[WRFDSWXUHWKHFDSDELOLW\DUFKLWHFWXUHRIWKH'R'WRYLVXDOL]H
WKH DOLJQPHQW RI SURJUDPV WR FDSDELOLW\ DUHDV DVZHOO DV WDVNV  )LJXUHSUHVHQWV WKHPRGLILHG;PDWUL[  ,Q WKH
XSSHU ULJKWTXDGUDQW WKHPDWUL[ FDSWXUHV WKH OLQNVEHWZHHQSURJUDPVDQG MRLQW FDSDELOLW\ DUHDV 7KH ORZHU ULJKW
TXDGUDQW FDSWXUHV WKH SURJUDPWRSURJUDP GHSHQGHQFLHV WKDW DUH HVVHQWLDO WR GHWHUPLQLQJ KRZ FKDQJHV WR RQH
SURJUDPFRXOGKDYHVHFRQGDQGWKLUGRUGHUHIIHFWVZLWKLQWKHHQWHUSULVH7KHXSSHUOHIWTXDGUDQWFDSWXUHVOLQNDJHV
EHWZHHQWKH8-7VDQGWKHFDSDELOLW\DUHDVWKDWWKH\VXSSRUW)LQDOO\WKHORZHUOHIWTXDGUDQWLGHQWLILHVWKHVSHFLILF
WDVNV WKDW HDFK SURJUDP H[HFXWHV  )RU WKH SXUSRVH RI WKLV SDSHU WKH OLQNV LGHQWLILHG DUH ORJLFDO EXW PD\ QRW
UHSUHVHQW WKHDFWXDO OLQNDJHVIRU WKHVHV\VWHPVQRU LV WKHPDWUL[DQDOOLQFOXVLYH OLVWLQJRI WKH'R'SURJUDPVDQG
FDSDELOLWLHV
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)LJ0RGLILHG;0DWUL[
3.1. Program to Capability Area Links 
$V SDUW RI WKH -&,'6 SURFHVV LPSOHPHQWDWLRQ WKH 'R' FKDQJHG IURP D UHTXLUHPHQWV EDVHG SURJUDP
GHYHORSPHQWSURFHVVWRDFDSDELOLW\EDVHGSURFHVV$VVXFKHDFKSURJUDPLVUHTXLUHGWRVXSSRUWDWOHDVWRQHRIWKH
-&$VDQG WKHVXSSRUWLQJ-&,'6GRFXPHQWVFDSWXUH WKHVHUHODWLRQVKLSV $GGLWLRQDOO\ WKHGRFXPHQWVPD\VSHFLI\
ZKHWKHU WKH V\VWHP VXSSRUWV D -&$DV DSULPDU\RU VHFRQGDU\ FDSDELOLW\ 6RZLWKLQ WKH;PDWUL[ WKH'R'FDQ
FDSWXUHERWK WKH UHODWLRQVKLS DVZHOO DV WKH LPSRUWDQFHRI WKH UHODWLRQVKLS )LJXUHSUHVHQWV DQ H[DPSOHRI WKLV
TXDGUDQW DQG VKRZV KRZ VHYHUDO SURJUDPV VXSSRUW WKH YDULRXV -&$V LQ D RQH WR PDQ\ UHODWLRQVKLS  7KLV
YLVXDOL]DWLRQHQDEOHV'R'OHDGHUVKLSWRTXLFNO\LGHQWLI\SRWHQWLDOJDSVLQFDSDELOLWLHVDVZHOOUHGXQGDQFLHVZKLFK
DQDO\VWV FRXOG IXUWKHU UHVHDUFK WRGHWHUPLQH LI WKH\ DUHQHFHVVDU\RUXQQHFHVVDU\ UHGXQGDQFLHV  ,Q WKLV H[DPSOH
WKHUH DUH FXUUHQWO\ QR V\VWHPV SURYLGH WKH )RUFH 6XSSRUW RU &RUSRUDWH 0DQDJHPHQW DQG 6XSSRUW FDSDELOLW\
$GGLWLRQDOO\WZRV\VWHPVSURYLGHEXLOGLQJSDUWQHUVKLSFDSDELOLW\RQO\DVWKHLUVHFRQGDU\FDSDELOLW\6RWKHUHDUH
SRWHQWLDOJDSVLQWKHVHDUHDV$JDLQWKLVLVRQO\DVXEVHWRIWKH'R'SURJUDPVDQGLWLVOLNHO\WKDWRWKHUSURJUDPV
SURYLGHWKHVHFDSDELOLWLHV%XWDVWKHPDWUL[GHFRPSRVHVWRORZHUWLHUHG-&$VSRWHQWLDOJDSVFRXOGH[LVWHYHQDIWHU
FDSWXULQJDOOSURJUDPVDFURVVWKHGHSDUWPHQW



S S S S S S S S 1.0ForceSupport
S S S S S S S S 2.0BattlespaceAwareness A A A P A P
S S S S S S S S 3.0ForceApplication P P P P A P P P A
S S S S S 4.0Logistics P P
S S S S S 5.0CommandandControl A A A A P P A
S S S S 6.0NetCentric A A P A A P
S S S S S S S 7.0Protection P P P P
S S S S S 8.0BuildingPartnerships A A
S S 9.0CorporateManagementandSupport
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E A E A A E FͲ35JointStrikeFighter C C R
E A E A KCͲ130JTanker C C C
E A E A MQͲ9ReaperUAV C
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
)LJ0RGLILHG;0DWUL[3URJUDPWR-&$
3.2. Program to Program  Links 
1LJKWLQJDOH6WDQNHDQG%U\DQ¶V;0DWUL[FDSWXUHVWKHVWDNHKROGHUWRSURFHVVOLQNVLQWKHORZHUULJKWTXDGUDQW
RIWKH;0DWUL[,QWKHLUYHUVLRQWKH\GRQRWH[SOLFLWO\FDSWXUHLQWHUGHSHQGHQFLHVZLWKLQDQ\RIWKHIRXUDWWULEXWHV
WKH\ FDSWXUH +RZHYHU IRU'R'SURJUDPV WKH LQWHUGHSHQGHQFLHVEHWZHHQSURJUDPV LV H[WUHPHO\ LPSRUWDQW DQG
VKRXOG EH FDSWXUHG DW WKH HQWHUSULVH OHYHO  7KLV HQDEOHV GHFLVLRQ PDNHUV DQG 'R' OHDGHUVKLS WR LGHQWLI\ KRZ
SURJUDPVDUHGHSHQGHQWXSRQRQHDQRWKHUDQGFRXOGLGHQWLI\SRWHQWLDOVHFRQGDQGWKLUGRUGHULPSDFWVRIUHVRXUFLQJ
GHFLVLRQV  7R FDSWXUH WKLV DVSHFW RI WKH FDSDELOLW\ DUFKLWHFWXUH WKH PRGLILHG ;0DWUL[ XWLOL]HV WKH ORZHU ULJKW
TXDGUDQW VLPLODU WR D 'HVLJQ 6WUXFWXUH 0DWUL[ '60  $ '60 LV D WRRO XVHG IRU GHVLJQLQJ GHYHORSLQJ DQG
PDQDJLQJFRPSOH[V\VWHPVE\FDSWXULQJWKHLQWHUGHSHQGHQFLHVRIWKHLUFRPSRQHQWVLQDPDWUL[


)LJ0RGLILHG;0DWUL[3URJUDPWR3URJUDP

)LJXUHSUHVHQWVDQH[DPSOHRIKRZWKLVWRROFDSWXUHVWKHSURJUDPWRSURJUDPGHSHQGHQFLHV$GGLWLRQDOO\WKH
PDWUL[FRXOGFDSWXUHWKHGLUHFWLRQRIGHSHQGHQF\WKURXJKWKHXVHRIWKHXSSHUDQGORZHUGLDJRQDOV)RUH[DPSOHLQ
WKHILJXUHWKH0$EUDPVGHSHQGVRQWKH*OREDO3RVLWLRQ6\VWHPKRZHYHU WKH*OREDO3RVLWLRQ6\VWHPGRHVQRW
GHSHQGRQDQ\RWKHUV\VWHPVH[FHSWWKHODXQFKV\VWHP
1.0ForceSupport
2.0BattlespaceAwareness A A A P A P
3.0ForceApplication P P P P A P P P A
4.0Logistics P P
5.0CommandandControl A A A A P P A
6.0NetCentric A A P A A P
7.0Protection P P P P
8.0BuildingPartnerships A A
9.0CorporateManagementandSupport
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EAͲ18GGrowler C C C
Pr
og
ra
m
Program
JCA
UJTL
 James R. Enos /  Procedia Computer Science  28 ( 2014 )  87 – 94 93
3.3. JCA to UJTL Links 
7KHXSSHU OHIWTXDGUDQWRI WKH;0DWUL[SUHVHQWV WKH OLQNDJHVEHWZHHQ WKH -&$VDQG WKH8QLYHUVDO -RLQW7DVN
/LVWV8-7/7KH8-7/SURYLGHVDOLVWRIWDVNVRUZDUILJKWLQJIXQFWLRQVWKDWDSURJUDPRURUJDQL]DWLRQH[HFXWHV
WRVXSSRUWWKHMRLQWZDUILJKWLQJPLVVLRQ7KH8-7/LVGLYLGHGLQWRIRXUPDMRUDUHDV6WUDWHJLF1DWLRQDO6WUDWHJLF
7KHDWHU 2SHUDWLRQDO DQG 7DFWLFDO  7KHVH WDVNV DUH IXUWKHU GHFRPSRVHG LQWR YDULRXV OHYHOV WR SURYLGH JUHDWHU
ILGHOLW\RQWKHWDVNV$GGLWLRQDOO\WKHMRLQWVWDIIKDVLGHQWLILHGKRZHDFKWDVNVXSSRUWVWKHFDSDELOLW\DUHDVDVSDUWRI
WKHFDSDELOLW\GHYHORSPHQWSURFHVV )LJXUHSUHVHQWVDSRUWLRQRIWKH8-7/OLQNVWRWKH-&$V :KHQFRPELQHG
ZLWKWKHSURJUDPWR-&$DQGSURJUDPWR8-7/OLQNVWKH'R'OHDGHUVKLSLVDEOHWRGHWHUPLQHWKHDOLJQPHQWRIWKH
SURJUDPVWRWKH-&$VDQG8-7/VWRHQVXUHWKDWWKH\DUHDFFXUDWHO\FDSWXULQJWKHVXSSRUWHGFDSDELOLW\EDVHGRQWKH
WDVNVWKHSURJUDPSHUIRUPV


)LJ0RGLILHG;0DWUL[-&$WR8-7/
3.4. Program to UJTL Links 















)LJ0RGLILHG;0DWUL[3URJUDPWR8-7/

7KHILQDOTXDGUDQWRIWKHPRGLILHG;0DWUL[SUHVHQWVWKHOLQNDJHVEHWZHHQWKHSURJUDPVDQGWKH8-7/WDVNV
$JDLQWKHVHFDQEHGHVLJQDWHGDVSULPDU\RUVHFRQGDU\UHODWLRQVKLSV7KH-&,'6GRFXPHQWVVSHFLILHGWKH
S S S S S S S S 1.0ForceSupport
S S S S S S S S 2.0BattlespaceAwareness
S S S S S S S S 3.0ForceApplication
S S S S S 4.0Logistics
S S S S S 5.0CommandandControl
S S S S 6.0NetCentric
S S S S S S S 7.0Protection
S S S S S 8.0BuildingPartnerships
S S 9.0CorporateManagementandSupport
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UHODWLRQVKLSVEHWZHHQWKHSURJUDPVDQGWKH8-7/WDVNV6LPLODUWRWKH-&$OLQNVWKHOLQNVEHWZHHQWKHSURJUDPV
DQG8-7/VHQDEOHOHDGHUVKLSWRYLVXDOL]HUHGXQGDQFLHVDQGJDSVLQ8-7/WDVNV
&RQFOXVLRQ
7KLV SDSHU SUHVHQWHG D PRGLILFDWLRQ RI WKH ;0DWUL[ GHYHORSHG E\ 1LJKWLQJDOH 6WDQNH DQG %U\DQ LQ WKHLU
(QWHUSULVH6WUDWHJLF$QDO\VLVDQG7UDQVIRUPDWLRQ*XLGH 7KHRULJLQDOYHUVLRQRI WKH;0DWUL[SURYLGHGD WRRO WR
YLVXDOL]H WKH DOLJQPHQW RI WKH HQWHUSULVH EDVHG RQ WKHLU VWUDWHJLF REMHFWLYHV VWDNHKROGHU YDOXHV SURFHVVHV DQG
PHWULFV 7KLVPRGLILFDWLRQ DGDSWV WKHLU RULJLQDO;0DWUL[ WRSURYLGH D WRRO IRU WKH'R' WRYLVXDOL]H FDSDELOLWLHV
DFURVV WKH GHSDUWPHQW  ,W H[DPLQHV WKH OLQNV EHWZHHQ SURJUDPV DQG FDSDELOLW\ DUHDV SURJUDPWRSURJUDP
LQWHUGHSHQGHQFLHVSURJUDPWRWDVNDQGILQDOO\WDVNVWRFDSDELOLWLHV
$VPRUH GHWDLO LV DGGHG WR WKH;0DWUL[ WKH WRROZLOO EHFRPHPRUH XVHIXO WR'R' OHDGHUVKLS DV WKH\PDNH
UHVRXUFLQJDQGFDSDELOLW\GHFLVLRQVLQWKHIXWXUH $VWKHWRROPDWXUHVDQGPRUHGHWDLO LVDGGHGDW WKHORZHUOHYHO
-&$VDQG8-7/VWKHGHSDUWPHQWPD\LGHQWLI\FDSDELOLW\JDSVJLYHQWKHFXUUHQWV\VWHPV7KLVSDSHUSURYLGHVDEDVLV
IRUIXWXUHZRUNLQGHYHORSLQJWKHHQWHUSULVHOHYHODUFKLWHFWXUHIRUWKH'R'DVLWH[DPLQHVFDSDELOLW\DUHDVSURJUDPV
DQGUHVRXUFLQJ $VWKHDQDO\VLVPDWXUHV LWPD\EHSRVVLEOH WR LQFRUSRUDWHDGGLWLRQDO LQIRUPDWLRQSURYLGHGLQ WKH
-&,'6GRFXPHQWVWRLQFOXGH'R'$)SURGXFWVIRULQGLYLGXDOSURJUDPV(YHQWXDOO\LWPD\EHSRVVLEOHWRV\QWKHVL]H
'R'$) SURGXFWV WR FDSWXUH WKH GDWD UHTXLUHG IRU D GHWDLOHG ;0DWUL[ IRU WKH 'R'  7KLV ZLOO HQDEOH WKH 'R'
OHDGHUVKLSWRYLVXDOL]HWKHUHODWLRQVKLSVZLWKLQWKHFDSDELOLW\HQWHUSULVHDUFKLWHFWXUHRIWKH'R'$GGLWLRQDOO\WKLV
ZRUNSURYLGHVWKHEDVLVIRUSRWHQWLDOO\H[SORULQJKRZQHWZRUNDQDO\VLVWRROVDQGPHWKRGVFRXOGEHXVHGWRYLVXDOL]H
DQGDQDO\]HWKHUHODWLRQVKLSVEHWZHHQSURJUDPV

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